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suggested that this gene should be investigated among patients with other psychiatric disorders. We searched for the WKL1 mutation among 80 patients with bipolar affective disorder and 84 controls from Denmark.
Patients and controls were unrelated Danish Caucasians. All cases met the ICD-10 diagnostic criteria for bipolar affective disorder and 79 fulfilled DSM-III-R criteria for bipolar disorder, the remaining patient was classified as having mania with psychosis. Only patients with an age of onset before 35 years were included. The patients were all interviewed using the semi-structured interview SCAN.
2 Consensus best-estimate of lifetime diagnosis was made independently by two senior psychiatrists. Further details of the sample have been reported previously. 3, 4 To detect the polymorphism we used a primer extension assay and analyzed reaction products on an ABI 310 automated sequencer (Applied Biosystems, Foster City, CA, USA). Primers used for the polymerase chain reaction were WKL1F (5Ј-GGGCCACTCTGCTCACACCT-3Ј) and WKL1R (5Ј-TTCTGGGTGTCCCAGGATGC-3Ј) and in the extension reaction WKL1S (5ЈCGGCCTGCA GCAG-GAGCACTAGCA-3Ј).
We did not detect the A allele in any of the 328 chromosomes tested. This suggests that the WKL1 missense mutation is very rare in the Danish population and it is not associated with bipolar affective disorder in our sample.
Though the mutation has not been found on 328 chromosomes in our sample or on 654 chromosomes by Meyer et al, 1 we believe the finding is quite interesting and merits further investigation. How rare would it be to observe a missense mutation like the one reported by Meyer et al 1 by chance? The original positive lod scores distal on chromosome 22q from the sample of 12 German pedigrees 5 would be expected to occur slightly more than once by chance in a genome wide search with the number of markers tested. 6 Such a result would probably not lead to additional investigations by most researchers. However, Meyer et al 1 had a dominant segregating haplotype in a single of these 12 families and suggested that the region of most interest was the 4 cM from D22S1160 to the telomeric end. How likely is it that a mutation exists in such an area? If we assume a typical mutation rate of 10 −5 -10 −7 per gene per generation 7 and an average of ten genes per cM, the mutation rate per generation would be between 0.0004 and 4 × 10 −6 . How many founders and generations should be taken into consideration? Most likely quite few as the probability that a new selectively neutral mutation would disappear due to genetic drift after eg five generations is more than 0.70 given a number of offspring around two in each generation. 7 So the finding of a missense mutation in a gene in a 4 cM region cosegregating with a phenotype is a rare event.
Even if the missense mutation in the WKL1 gene is only present in the German family, additional evidence supporting WKL1 as a risk gene for schizophrenia or other psychiatric disorders might come from functional studies of the gene mutation, the presence of other mutations in the WKL1 gene as risk alleles, identification of functionally related genes as risk alleles, and if additional family members with the mutation develop schizophrenia.
Could another polymorphism in the region be the risk allele in the German family? Their region of interest 1 contains 15 known genes and more than 40 predicted genes according to the draft of the human genome sequence (http://genome.cse.ucsc.edu). Disregarding other types of mutations and risk alleles, a region of such size would on average contain around 35 SNPs in exons 8 of which probably only around half will change an amino acid 9 and very few or none of these would be present in potential candidate genes for schizophrenia including WKL1. We believe that the WKL1 missense mutation is a promising risk allele for schizophrenia. However, a specific allele of each of these SNPs is also present on each of the chromosomes carrying the missense mutation in WKL1 and receives equal statistical support from the linkage study of the family. Further studies are needed to determine if other SNPs in the region could be the true risk allele for schizophrenia or other psychiatric disorders.
